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   ﭼﮑﯿﺪه
ﺗﺮﺷﺢ  ﺠﻪ ﻧﻘﺺ درﻧﺘﯿر ﺪ ﮐﻪ دﺎﺷﺑ ﺮﯾﻦ ﺑﺪن ﻣﯽﮐ ﺑﻮﻟﯿﮑﯽ در ﺳﯿﺴﺘﻢ اﻧﺪودﯾﺎﺑﺖ ﯾﮏ اﺧﺘﻼل ﻣﺘﺎ اهﺪاف: ﻣﻘﺪﻣﻪ و
ﺎﺑﺖ ﻧﻮع دو ﯾﺎ ﻣﻘﺎوم ﺑﻪ اﻧﺴﻮﻟﯿﻦ ﺗﺮﯾﻦ ﻧﻮع آن دﯾ ، ﮐﻪ ﺷﺎﯾﻊﺷﻮد ﻣﯽ دو اﯾﺠﺎد ﻋﻤﻞ اﻧﺴﻮﻟﯿﻦ و ﯾﺎ هﺮ اﻧﺴﻮﻟﯿﻦ،
ﺗﻮاﻧﺪ در ﺗﻮﺳﻌﻪ  ﮐﺴﯿﺪاﺗﯿﻮ ﻣﯽا اﺳﺘﺮس .ﺑﺎﺷﺪ اﮐﺴﯿﺪاﺗﯿﻮ ﻣﯽ  ، اﻟﻘﺎء اﺳﺘﺮسهﺎی دﯾﺎﺑﺖ ﺑﺎﺷﺪ. ﯾﮑﯽ از وﯾﮋﮔﯽ ﻣﯽ
 اﮐﺴﯿﺪاﺗﯿﻮ، ﺮرﺳﯽ راﺑﻄﻪ ﺑﯿﻦ اﺳﺘﺮسﻋﻮارض ﻧﺎﺷﯽ از دﯾﺎﺑﺖ دﺧﯿﻞ ﺷﻮد. ﺑﺎ اﯾﻦ ﺣﺎل، اﻧﺠﺎم ﻣﻄﺎﻟﻌﺎﺗﯽ ﺟﻬﺖ ﺑ
اﺳﺖ.  ﺳﯿﺪا  ﺳﯿﺎﻟﯿﮏاﮐﺴﯿﺪاﺗﯿﻮ،  ﺗﺮﮐﯿﺒﺎت ﻣﻮرد هﺪف اﺳﺘﺮس ﯾﮑﯽ از ﺑﺎﺷﺪ. ﯾﺎﺑﺖ و ﻋﻮارض آن، ﺿﺮوری ﻣﯽد
و ارﺗﺒﺎط اﯾﻦ  ﺎﺳﯿﺪ ﭘﻼﺳﻤا  ﺳﻄﺢ ﺳﯿﺎﻟﯿﮏ ﮐﺴﯿﺪاﺗﯿﻮ وا سﺎﺿﺮ ﺟﻬﺖ ﺑﺮرﺳﯽ ﭘﺎراﻣﺘﺮهﺎی اﺳﺘﺮﻣﻄﺎﻟﻌﻪ ﺣ
  هﺎ ﺑﺎ ﻋﻮارض ﺑﯿﻤﺎری دﯾﺎﺑﺖ ﻣﻮرد ﺑﺮرﺳﯽ ﻗﺮار ﮔﺮﻓﺖ. ﭘﺎراﻣﺘﺮ
ﻧﻔﺮ ﺑﯿﻤﺎر دﯾﺎﺑﺘﯽ در  ۶۴١ ﻧﻔﺮ ﮔﺮوه ﮐﻨﺘﺮل و ۵١ ﺷﺎﻣﻞﺟﺎﻣﻌﻪ ﻣﻮرد ﭘﮋوهﺶ ﻣﻄﺎﻟﻌﻪ ﻣﻘﻄﻌﯽ  اﯾﻦ در :هﺎ روش
 و ﻗﺮﻣﺰ ﮔﻠﺒﻮل اﺳﯿﺪ ﭘﻼﺳﻤﺎ و  ﺢ ﺳﯿﺎﻟﯿﮏﺳﻄدر اﯾﻦ ﻣﻄﺎﻟﻌﻪ،  .را داﺷﺘﻨﺪ ﺳﺎل ٠٨ﺗﺎ  ٢٢ﺑﯿﻦ  ﺳﻨﯽ ﻣﺤﺪوده
ﻣﯿﺰان و  دﯾﺴﻤﻮﺗﺎز ﮐﺴﯿﺪا ﺮﺳﻮﭘ آﻧﺰﯾﻢ ﻓﻌﺎﻟﯿﺖ ،ﺮاﮐﺴﯿﺪاﺳﯿﻮنﭘ ﺪﻟﯿﭙﯿاﮐﺴﯿﺪاﺗﯿﻮ ﭼﻮن  سﺎی اﺳﺘﺮه ﺷﺎﺧﺺ
 و ٠٢ورژن  SSPSاﻓﺰار  ﻧﺮماز وری و ﺑﺎ اﺳﺘﻔﺎده آ ﻊﺎ ﺟﻤه ﻧﻬﺎﯾﺖ داده در ﺷﺪ. ﮔﯿﺮی اﻧﺪازهﺗﯿﻮل  هﺎی ﺮوهﮔ
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ﺑﺎ دﯾﺎﺑﺘﯽ  ﺑﯿﻤﺎران ﺮﻣﺰ درﻗ ﺳﯿﺪ ﮔﻠﺒﻮلا ﮏﯿﺳﯿﺎﻟ ﺗﯿﻮ وﮐﺴﯿﺪاا هﺎی اﺳﺘﺮس ﺮﻣﺎرﮐاﯾﻦ ﻣﻄﺎﻟﻌﻪ ﺑﯿﻦ ﺑﯿﻮ درهﺎ:  ﯾﺎﻓﺘﻪ
ﻣﯿﺰان ﺑﺎ اﻓﺰاﯾﺶ ﻣﺸﺨﺺ ﮔﺮدﯾﺪ  ﻣﺸﺎهﺪه ﺷﺪ. داری ﻣﻌﻨﯽﺗﻔﺎوت ﺑﺎ اﻓﺮاد ﺳﺎﻟﻢ ﻣﻘﺎﯾﺴﻪ  درﻋﺎرﺿﻪ و ﺑﺪون ﻋﺎرﺿﻪ 
 ﺳﯿﺪ ﭘﻼﺳﻤﺎا  ﺳﯿﺎﻟﯿﮏ ﺳﻄﺢ ﻣﯿﺰان دﯾﺎﺑﺘﯽ ﺑﺪون ﻋﺎرﺿﻪ ﺑﯿﻤﺎران در ﺮﻣﺰﻗ  ﮔﻠﺒﻮلﻏﺸﺎء  درﺳﯿﻮن ا اﮐﺴﯿﺪﭘﺮ   ﺪﻟﯿﭙﯿ
 ﺑﯿﻤﺎران دﯾﺎﺑﺘﯽ وﺗﻤﺎم  ﻣﺸﺎهﺪه ﺷﺪ دراﯾﻦ ﻣﻄﺎﻟﻌﻪ  در. )100.0 < P(ﺗﻮﺟﻬﯽ اﻓﺰاﯾﺶ ﯾﺎﻓﺘﻪ اﺳﺖ  ﻗﺎﺑﻞ ﺑﻪ ﻃﻮر
ﺳﯿﺪ ا  ﺳﻄﺢ ﺳﯿﺎﻟﯿﮏ ﺮﻣﺰ،ﻗ ﻏﺸﺎء ﮔﻠﺒﻮل ﭘﺮاﮐﺴﯿﺪاﺳﯿﻮن ﺪﻟﯿﭙﯿﻣﯿﺰان  ﺰاﯾﺶاﻓﺑﺎ ﻧﻔﺮوﭘﺎﺗﯽ  هﺎی دﭼﺎر دﯾﺎﺑﺘﯽ
 ﺳﯿﺪ ﭘﻼﺳﻤﺎ وا . در اﯾﻦ ﻣﻄﺎﻟﻌﻪ ﺑﯿﻦ ﺳﯿﺎﻟﯿﮏ)100.0 < P( ﻗﺎﺑﻞ ﺗﻮﺟﻬﯽ ﮐﺎهﺶ ﯾﺎﻓﺘﻪ اﺳﺖ ﺑﻪ ﻃﻮر ﺮﻣﺰﻗ ﮔﻠﺒﻮل
 هﺪه ﻧﺸﺪ. درﻣﻌﻨﺎداری ﻣﺸﺎ دﯾﺎﺑﺘﯽ هﻤﺒﺴﺘﮕﯽ ﺑﯿﻤﺎران در ﻮاﮐﺴﯿﺪاﺗﯿ  ﺑﯿﻮﻣﺎرﮐﺮهﺎی اﺳﺘﺮسدﯾﮕﺮ  و ﻣﺰﻗﺮ  ﮔﻠﺒﻮل
ﺑﻪ ﻃﻮر  ﻗﺮﻣﺰ ﺳﯿﺪ ﮔﻠﺒﻮلا  ﮐﻪ ﺳﻄﺢ ﺳﯿﺎﻟﯿﮏ ﻣﺸﺨﺺ ﮔﺮدﯾﺪﺧﻄﯽ ﮔﺎم ﺑﻪ ﮔﺎم ﭼﻨﺪ ﻣﺘﻐﯿﺮه  رﮔﺮﺳﯿﻮنﻣﺪل 
 ﺎﺑﺘﯽ ﺑﺎ ﻋﺎرﺿﻪﯾد اﯾﻦ راﺑﻄﻪ در اﻓﺮاد وﻣﺮﺗﺒﻂ ﺑﻮد دﯾﺎﺑﺘﯽ  ﺑﯿﻤﺎرانﺗﻤﺎم  درﭘﺮاﮐﺴﯿﺪاﺳﯿﻮن  ﻟﯿﭙﯿﺪﻓﻌﺎﻟﯿﺖ ﻣﺴﺘﻘﻞ ﺑﺎ 
  .ﮔﺮدﯾﺪﻧﯿﺰ ﻣﺸﺎهﺪه ﻧﻔﺮوﭘﺎﺗﯽ 
ﺑﺘﯽ ﺑﺎ دﯾﺎﺑﺘﯽ و دﯾﺎ انر در ﺑﯿﻤﺎ ﺮاﮐﺴﯿﺪاﺳﯿﻮنﭘ ﺪاﯾﻦ ﻧﺘﯿﺠﻪ رﺳﯿﺪﯾﻢ ﮐﻪ اﻟﻘﺎء ﻟﯿﭙﯿدر اﯾﻦ ﻣﻄﺎﻟﻌﻪ ﺑﻪ ﮔﯿﺮی:  ﺘﯿﺠﻪﻧ
اﺳﯿﺪ   ﺳﯿﺎﻟﯿﮏ ﺳﺖ روی ﺗﺠﺰﯾﻪهﺎی اﻧﺘﻘﺎﻟﯽ ﻏﺸﺎء ﻣﻤﮑﻦ ا و ﻓﻌﺎﻟﯿﺖ رﺳﺎﺧﺘﺎ در ﺗﻐﯿﯿﺮ ﻋﺎرﺿﻪ ﻧﻔﺮوﭘﺎﺗﯽ در ﻧﺘﯿﺠﻪ
  ﺪﻟﯿﭙﯿ ﻣﻬﺎر ﺑﻨﺎﺑﺮاﯾﻦﮕﺬارد. ﺗﺎﺛﯿﺮ ﺑﺳﯿﺪ ا ﮏﺳﻠﻮﻟﯽ ﺑﻪ واﺳﻄﻪ ﺳﯿﺎﻟﯿ هﺎی ﺑﯿﻦ ﺎﻟﯿﻨﮓﺳﯿﮕﻨ و ﻗﺮﻣﺰ  ﮔﻠﺒﻮلﻏﺸﺎء 
ﻧﻔﺮوﭘﺎﺗﯽ دﯾﺎﺑﺘﯽ اﺳﺘﻔﺎده  ﺗﺸﺨﯿﺺ درﺗﻮاﻧﺪ  ﻣﯽ ﻗﺮﻣﺰ اﺳﯿﺪ ﮔﻠﺒﻮل  ﺳﻄﺢ ﺳﯿﺎﻟﯿﮏ و ﻗﺮﻣﺰ ﺮاﮐﺴﯿﺪاﺳﯿﻮن ﮔﻠﺒﻮلﭘ
ﮔﺮدد  ﻣﯽ ﻗﺮﻣﺰ  ﺎیه ﻊ ﻓﺮآﯾﻨﺪ ﭘﯿﺮی در ﮔﻠﺒﻮلﺑﻪ ﺗﺴﺮﯾ ﻣﻨﺠﺮ ﺮﻣﺰﻗ اﺳﯿﺪ ﻏﺸﺎء ﮔﻠﺒﻮل ﮐﺎهﺶ ﺳﻄﺢ ﺳﯿﺎﻟﯿﮏ ﺷﻮد.
 اﺳﯿﺪ از ﺪاﺳﺎزی ﺳﯿﺎﻟﯿﮏﮐﻪ ﺑﺎﻋﺚ ﺟ ﺎی دﯾﮕﺮهر ﻓﺎﮐﺘﻮ ارزﯾﺎﺑﯽﺑﺮای  ﻣﻄﺎﻟﻌﺎت ﺑﯿﺸﺘﺮی و ﮐﻪ ﺑﺎﯾﺪ ﺑﺮرﺳﯽ ﮔﺮدد
  .ﮔﯿﺮد اﻧﺠﺎم ﺑﺎﯾﺪ ﺷﻮد ﻧﯿﺰ ﻣﯽ ﺮﻣﺰﻗ ﻏﺸﺎء ﮔﻠﺒﻮل
 .دودﯾﺎﺑﺖ ﻧﻮع  ،اﺳﯿﺪ  ﺴﯿﺪاﺗﯿﻮ، ﺳﯿﺎﻟﯿﮏاﮐ  ﻮارض دﯾﺎﺑﺖ، دﯾﺎﺑﺖ ﻣﻠﯿﺘﻮس، اﺳﺘﺮسﻋﮐﻠﻤﺎت ﮐﻠﯿﺪی: 
 Absract   
Objective: Type 2 diabetes mellitus (T2DM) is a metabolic disorder in the endocrine 
system which is the consequence of insufficiency in insulin secretion and action or both. 
Oxidative stress can contribute in development of diabetic complications including neuropathy, 
nephropathy, retinopathy, and etc. one of compounds targeted for oxidative stress is sialic acid 
(SA), which is a terminal component of non-reducing end of carbohydrate chains of 
glycoproteins and glycolipids.This clinical study was designed to find out the correlation 
between oxidative stress and sialic acid (SA) content of plasma and RBCs in patients with type 2 
diabetes. We evaluated SA concentration and oxidative stress biomarkers in healthy subjects 
and diabetic patients with and without complications in a cross-sectional survey. 
Method: Measurement of the level of SA was performed by the Mehdi method according to the 
specified protocol. Oxidative stress indices such as lipid peroxidation، glutathione content  ،  
activity of superoxide dismutase enzyme ، and were also measured based on the specified 
protocols. 
Results: Significant changes in oxidative stress biomarkers and RBC-SA were revealed in the 
diabetic patients compared to the healthy group. Plasma SA significantly increased with 
increase in lipid peroxidation of RBCs (LPO) (P < 0.001) in diabetic patients without 
complication. RBC-SA significantly decreased with increase in LPO (P < 0.001) in diabetic 
patients and those with nephropathy. There was no significant correlation between plasma and 
RBC-SA and other oxidative stress biomarkers in diabetic subjects. In multiple logistic 
regression analysis, RBC-SA was independently related to LPO in all diabetic patients and those 
with nephropathy. 
 Conclusion: We conclude that the induction of LPO-RBC in diabetic patients and those with 
nephropathy may influence the SA decomposition of RBC membrane thereby altering its 
functions and transporter activities. Therefore, LPO-RBC and SA levels in RBCs can be used 
for prediction of diabetic nephropathy, and further studies to evaluate other factors contributing 
to de-sialylation of RBC membrane are justified. 
Keywords: Diabetic complications; Diabetes mellitus; Oxidative stress; Sialic acid; Type 2 
diabetes. 
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